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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1 1 and 17 rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

c 

3. Claims 11 and 17 are rejected under 35 U.S.C. 112, second paragraph, as being 
incomplete for omitting essential elements, such omission amounting to a gap between 
the elements. See MPEP § 2172.01. The omitted elements are: the apparatus 
performing the calculation, and its relationship to the rest of the components in the 
invention. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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5. Claims 1-10, 12-16 and 18 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Onaka et al. (USP No. 6785042). 

Regarding claim 1, Onaka discloses a wavelength-division multiplexing optical 
communication system in which an optical lossy medium, optical amplifiers and Raman 
amplifiers for compensating for loss in the optical lossy medium are cascade-connected, 
said system comprising: [Fig. 1] [Fig. 25] 

means, which is provided in an optical amplifier, for correcting slope of a 
wavelength characteristic produced by wavelength-dependent loss of the optical 
lossy medium; [Fig. 1, #2] [Fig. 21, 22] [Col. 8, line 40 - Col. 9, line 17] 

acquisition means for acquiring state of use of a Raman amplifier, at a node the 
same as that of the optical amplifier; [Fig. 1, #3] [The examiner considers the 
state of use to be the amplifier gain tilt] 

and means for deciding, based upon the state of use of the Raman amplifier, 
whether or not to cause the optical amplifier to perform a slope correction. [Fig. 1 , 
#4] 

Regarding claim 2, Onaka discloses the system according to claim 1, wherein said 
acquisition means includes: 

means for demultiplexing light of a monitoring control signal from main-signal 
light; [Fig. 40] [Col. 17, lines 7-12] 
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and means for acquiring, from the light of the monitoring control signal in a link 
opposing that of said optical amplifier, the state of use of a Raman amplifier at a 
node downstream of said optical amplifier. [Fig. 1 , #4] [Fig. 40] 

Regarding claim 3, Onaka discloses the system according to claim 1, 

further comprising an external control unit for ascertaining the state of use of a 
Raman amplifier at each node based upon a monitoring control signal sent and 
received at each node together with main-signal light; wherein said acquisition 
means acquires, from said external control unit, state of use of a Raman amplifier 
at a node downstream of said optical amplifier. [Fig. 40] [Fig. 47, #4] 

Regarding claim 4, Onaka discloses a wavelength-division multiplexing optical 
communication system in which an optical lossy medium, optical amplifiers and Raman 
amplifiers for compensating for loss in the optical lossy medium are cascade-connected, 
said system comprising: [Fig. 1, #25] 

means, which is provided in an optical amplifier, for correcting slope of a 
wavelength characteristic produced by wavelengthrdependent loss of the optical 
lossy medium; [Fig. 1, #2] [Fig. 21, 22] [Col. 8, line 40 - Col. 9, line 17] 

acquisition means for acquiring state of flattening-control implementation which 
indicates whether a Raman amplifier is implementing control to flatten a 
wavelength characteristic at a node downstream of the optical amplifier, based 
upon the wavelength characteristic on an input side or output side of said optical 
amplifier connected to said Raman amplifier; [Fig. 1, #3] 
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and means for deciding whether or not to cause said optical amplifier to perform 
a slope correction based upon the state of flattening-control implementation by 
said Raman amplifier. [Fig. 1, #4] 

Regarding claim 5, Onaka discloses the system according to claim 4, further 
comprising: 

a spectrum analyzer for detecting the wavelength characteristic on an input side 
or output side of said optical amplifier connected to said Raman amplifier; [Fig. 
19,#3G] 

and means provided in the Raman amplifier for performing flattening control 
based upon the wavelength characteristic detected by said spectrum analyzer. 
[Col. 1 3, lines 6-1 9] [Col. 1 7, lines 48-67] 

Regarding claim 6, Onaka discloses the system according to claim 1, wherein said 
acquisition means includes: 

means for demultiplexing light of a monitoring control signal from main-signal 
light; [Fig. 40] [Col. 17, lines 7-12] 

and means for acquiring, from the light of the monitoring control signal in a link 
opposing that of said optical amplifier, the state of flattening-control 
implementation at a node downstream of said optical amplifier. [Fig. 1, #4] [Fig. 
40] 

Regarding claim 7, Onaka discloses the system according to claim 4, 
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further comprising an external control unit for ascertaining the state of flattening- 
control implementation by a Raman amplifier at each node based upon a 
monitoring control signal sent and received at each node together with main- 
signal light; wherein said acquisition means acquires, from said external control 
unit, the state of flattening-control implementation by a Raman amplifier. [Fig. 40] 
[Fig. 47, #4] 

Regarding claim 8, Onaka discloses a wavelength-division multiplexing optical 
communication system in which an optical lossy medium, optical amplifiers and Raman 
amplifiers for compensating for loss in the optical lossy medium are cascade-connected, 
said system comprising: 

slope-correction control means, which is provided in a Raman amplifier, for 
correcting slope of a wavelength characteristic produced by wavelength- 
dependent loss of the optical lossy medium; [Fig. 1, #2] [Fig. 21, 22] [Col. 8, line 
40 - Col. 9, line 17] 

means for calculating amount of slope correction based upon amount of tilt of a 
wavelength characteristic of a transmission line produced between said Raman 
amplifier and a node at a receiving end; [Fig. 1 , #3] 

and means for setting the amount of slope correction in said slope-correction 
control means of said Raman amplifier; wherein slope correction is performed 
solely by said Raman amplifier. [Fig. 1, #4] 

Regarding claim 9, Onaka discloses the system according to claim 8, 
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wherein said slope-correction control means calculates amount of tilt of a 
wavelength characteristic at an input section of each optical amplifier and 
calculates a necessary amount of slope correction from this amount of tilt. [Fig. 1 , 
#4] 

Regarding claim 10, Onaka discloses the system according to claim 8, 

wherein there is provided a spectrum analyzer for detecting a wavelength 
characteristic at an input section of each optical amplifier; [Fig. 19, #3G] 

and said slope-correction control means calculates amount of tilt of a wavelength 
characteristic at an input section of each optical amplifier based upon result of 
detection by said spectrum analyzer, and calculates a necessary amount of slope 
correction from this amount of tilt. [Fig. 1 , #4] 

Regarding claim 12, Onaka discloses the system according to claim 8, further 
comprising: 

a spectrum analyzer for detecting a wavelength characteristic at an input section 
of an optical amplifier; [Fig. 19, #3G] 

and a flattening controller provided in a Raman amplifier for flattening a 
wavelength characteristic detected by said spectrum analyzer; wherein a slope 
correction is performed by adding amount of correction by flattening control to 
amount of correction by slope-correction control. [Fig. 1, #4] 
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Regarding claim 13, Onaka discloses a wavelength-division multiplexing optical 
communication system in which an optical lossy medium, optical amplifiers and Raman 
amplifiers for compensating for loss in the optical lossy medium are cascade-connected, 
said system comprising: [Fig. 1, #25] 

slope-correction control means, which is provided in a Raman amplifier, for 
correcting slope of a wavelength characteristic produced by wavelength- 
dependent loss of the optical lossy medium; [Fig. 1, #2] 

and means for calculating amount of slope correction by the Raman amplifier by 
subtracting, from an overall amount of tilt of a wavelength characteristic produced 
between said Raman amplifier and a node at a receiving end, an amount of slope 
correction by optical amplifiers that exist between said Raman amplifier and said 
node, and setting the calculated amount of slope correction in said slope- 
correction control means; wherein said Raman amplifier performs a slope 
correction based upon the set amount of slope correction. [Fig. 1 , #3] [Col. 13, 
line 48 -Col. 14, line 14] 

Regarding claim 14, Onaka discloses a wavelength-division multiplexing optical 
communication system in which an optical lossy medium, an optical amplifier and a 
Raman amplifier for compensating for loss in the optical lossy medium are cascade- 
connected, said system comprising: [Fig. 1, 25] 

slope-correction control means, which is provided in each of an optical amplifier 
and Raman amplifier wherein amount of slope correction is limited, for correcting 
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slope of a wavelength characteristic produced by wavelength-dependent loss of 
the optical lossy medium; [Fig. 1 , #2] 

and means for acquiring information concerning wavelength-dependent loss of 
the optical loss medium between nodes and amount of slope correction by each 
optical amplifier and Raman amplifier, calculating from this information and 
amounts of slope correction an amount of tilt of a wavelength characteristic at an 
input section of each optical amplifier, deciding amounts of slope correction by 
optical loss compensators in order from an upstream side using the amount of 
tilt, and repeating the above control with respect to a downstream node when the 
amount of slope correction has exceeded the capability of an optical loss 
compensator, thereby deciding and setting amount of slope correction by each 
optical loss compensator; wherein said optical loss compensator performs a 
slope correction using the set amount of slope correction. [Fig. 1 , #3] 

Regarding claim 15, Onaka discloses the system according to claim 14, further 
comprising: 

a spectrum analyzer for detecting a wavelength characteristic at an input section 
of the optical amplifier; [Fig. 19, #3G] 

and a flattening controller provided in a Raman amplifier for flattening the 
wavelength characteristic detected by said spectrum analyzer; wherein the slope 
correction is performed by adding the amount of the slop correction control and 
the amount of the flattening control. [Fig. 1 , #4] 
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Regarding claim 16, Onaka discloses the system according to claim 14, 

wherein there is provided a spectrum analyzer for detecting a wavelength 
characteristic at an input section of each optical amplifier; [Fig. 19, #3G] 

amount of tilt of a wavelength characteristic at an input section of each optical 
amplifier is calculated based upon result of detection by said spectrum analyzer. 
[Fig. 1,#4] 

Regarding claim 18, Onaka discloses the system according to claim 14, wherein 
correction of calculated amount of tilt is performed not only by optical amplifiers and 
Raman amplifiers but also by devices such as gain equalizers inserted into said system. 
[Col. 2, lines 19-38] 

6. While patent drawings are not drawn to scale, relationships clearly shown in the 
drawings of a reference patent cannot be disregarded in determining the patentability of 
claims. See In re Mraz . 59 CCPA 866, 455 F.2d 1069, 173 USPQ 25 (1972). 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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8. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

9. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

1 0. Claims 1 1 and 1 7 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Onaka as applied to claims 1-10, 12-16 and 18 above, and further in view of 
Seydnejad et a\. (USP App. No. 09/873,389). Onaka discloses a gain-flattening Raman 
amplifier as described in claims 10 and 16, but fails to teach the use of interpolation by 
a cascaded optical amplifier in determining the gain profile of the node in question. 
Seydnejad teaches a Raman amplifier control circuit that uses interpolation to calculate 
the correct gain for each channel of the incident signal [H 0012]. Therefore, it would 
have been obvious to one skilled in the art (e.g. an optical engineer) at the time the 
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invention was made, to use interpolation in a Raman amplifier control circuit to calculate 
the correct gain profile of that node, for the purpose of reducing the efficiency of 
calculation performed by the Raman amplifier controller. 

Conclusion 

1 1 . The prior art which is cited but not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ari M. Diacou whose telephone number is (571) 272- 
5591 . The examiner can normally be reached on Monday - Friday, 8:30 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack Keith can be reached on (571) 272-6878. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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